lungs show extensive oedema, haemorrhagic exudate, and, usually, scattered leucocytes in varying numbers, and, also localized areas of greater leucocytic concentration.
Collapse of small areas on the anterior borders of lobes was very common in the 1917 cases. It followed the' plugging of small bronchioles. Broncho-pneumonia was generally present; and sometimes a dilated bronchiole full of pus.
In this epidemic it was present eleven times.
Pleural Effusion.-In eighteen cases this varied from 100 to 1,000 c.c. in amount and was non-purulent. In fifteen cases in which the effusion was double, it was purulent on one side, and varied from slight turbidity to definite 'empyema formation, with thick fibrinopurulent exudate on the pleural surface. Fibrinous non-purulent exudate was present as patches or diffuse, and occurred twenty-seven ti'mes.
Captain J. G. HOPKINS, M.C., U.S.A.
BACTERIOLOGY.
(1) The picture of the outbreak among the United States troops in England was' rather clear cut, for the reason that the earlier cases all came from one transport. These men were taken sick on board, or shortly after landing, and there can be little doubt on epidemiological grounds that the infection was the same in all cases at the outset. They were distributed among a number of our hospitals. The fatal cases whi6h came to necropsy showed a varied picture anatomically, and various micro-organisms were recovered from the pneumonic lungs. This varied rather strikingly from hospital to hospital. For example, at Base Hospital No. 29, Major Williams recovered pneumococcus, type 4, from the lungs of every case which came to autopsy, while at Base Hospital No. 33, Lieutenant Simmons found haemolytic streptococci in over 50 per cent. of the cases examined. At other hospitals, Staphylococcus aureus and pneumococci of other groups were also met with in a number of.cases and in tVo instances the meningococcus was recovered from the lung-once in pure culture and once mixed with an influenza-like bacillus. When we consider that all these cases fell ill at about the same time and were apparently infected one from the other, we are forced to the conclusion that these organisms, while they may have been responsible for the fatal terminations, were secondary invaders. The prevalence of a certain type of this secondary infection at certain hospitals suggests that -the secondary infection probably occurred after admission to hospital. The results of several of these groups of autopsy examinations are summarized in Table I  and Table II. (2) It will be noted that in the earliest series of cultures which were made at the Base Laboratory an organism which we have called the influenza bacillus was found in the majority of cases, and in several instances was recovered from the heart's blood or spleen. In the latter part of theaepidemic this organism was recovered somewhat less frequently. However, a suggestive observation was made by Lieutenant Simmons to the effect that if cultures were taken from the most recently involved portions of the lung they showed Pfeiffer's bacillus in pure culture, whereas in the older foci pyogenic cocci were found, either pure or mixed with a few colonies of Bacillus influenzwe.'
(3) These data left us in some doubt as to Whether the influenza bacillus was also a secondary invader, or was the cause of the original infection.
(4) In order to obtain further light on the nature of the original infection, a series of thirty-two cases from this same transport, only two of which showed signs of pneumonia, were studied during life by Lieutenant Stauffer. Sputum obtained at the bedside was washed and immediately injected into a mouse and also plated on blood agar. The results are seen in Table III , which shows that the influenza bacillus was obtained from the nimajority but not from all of the cases. The influenza bacillus was frequently obtained from the heart's blood of the mouse after death, and the pneumococci, although frequently found in the blood or peritoneal cavity of the mouse, never grew in profuse and almost pure culture in the peritoneum, as ls usually the case when mice are injected iwith the sputum from typical lobar pneumonia.
(5) These observations were not made until the epidemic in troops from this transport had begun to subside, and it was quite possible that the original infecting agent might 'be missed. At (6) To summarize the results of our bacteriological observations, it seemed evident that these patients died with a number of terminal infections due either to the pneumococci, which were of various groups, to the hamolytic streptococcus, to Staphylococcus aureus, or to the meningococcus, and that in the early part of the epidemic they died not infrequently from infection with the influenza bacillus alone. The organism most frequently met with, and met with the more frequently the earlier the cases were observed, was the influenza bacillus, but we cannot overlook the observations of Charles Nicolle at Tunis, as to the presence of a filterable virus in-this disease. We have been unable so far to do any work on this side of the question. From our observations we can conclude that the .primary infection was due, either to the influenza bacillus, or to a filterable virus.
PATHOLOGY.
(7) The post-mortem data have varied very much from case to case as might be expected from the different bacteria which we found in the terminal lung infections. In the earlier cases, the lungs showed a fairly uniform consolidation, approximating typical lobar pneumonia, and differing from it chiefly in the haemorrhagic appearance of the lung and the moistness of the consolidated areas. In the later cases the consolidation was very patchy and toward the end of the epidemic cases were encountered in which there was an intense bronchitis and little macroscopic pneumonia. Pleural exudates were common, pericardial effusions not uncommon, 'and the character of the exudate in these cases varied according to the infecting organisms. Abscesses in the lung were also rather frequent, and from these either staphylococci or pneumococci were recovered.
(8) The lesions varied so much that it is difficult to describe the pathological picture, but the most frequent change was a massive consolidation with a mottled appearance on section. The cut surfaces jof these lungs were studded with lines or dots of opaque, yellowish grey consolidation, from the centres of which drops of pus could usually be expressed. These seemed to represent older areas of peribronchial consolidation, and between these areas the tissue was intensely red, moist and granular, and contained practically no air, apparently the result of rapid extension of the pneumonic process shortly before death. The older areas of consolidation were frequently pyramidal in form with the bases against the pleural surface of the lung, sifggesting infarction. Occlusion of the blood-vessels could not be made out, however, and these areas probably represented a lobular pneumonia originating about the terminal bronchi.
(9) The trachea and larger bronchi in these cases showed an intense haemorrhagic inflammation with relatively little exudate. Dilatation of the heart was frequently noted and many of the livers showed the nutmeg appearance of chronic passive congestion.
(10) In a number of instances there was well marked cedema of the meninges and injection of the cerebral cortex; and in few instances a true mneningitis due to the streptococcas, pneumococcus, influenza bacillus, or to a mixture of two of these organisms.
(11) In the cases in which the nasal sinuses were examined they were found acutely inflamed and frequently completely filled with pus. Cultures from these sinuses usually showed the same micro-organisms as were recovered from the lung of the same case, a finding which suggested that these' sinuses might be the portal of entry of the infection.
